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^-V : 1/ 



1 1 

C =0.01-0.2%, 
Si=0. 01-0. 3%, 
Mn = 0. 1 - 1 . 5 %. 
P ^0.1%, 
S ^0. 0 3%> 
A1=0. 001-0. 1%, 
N ^ 0. 0 0 5%, 

iw^^ 2 ] 

B =0.000 2-0. 002%, 
cu = o. 2-1. 2%, 

N i = 0. 1-0. 6%> 

Mo = 0. 0 5- l%> 

V =0. 0 2-0. 2%, 

Cr = 0. 01-0. l%^ 

Ca = 0. 0005-0. 005 
REM= 0. 0005- 0. 02 %, 

m^m 51 ^ 

5 %JJJ.±>&-o^i^^(^JET^7&n 5%mTc7)ft±JE®=£:A r3^^,^>z^Jgi^J.±A r z^tM,^. 

um+ 1 0 0 t:y.Toia«:^"e*i-Tf^, Ar3mm.^.u&^mA I mmumiik±(DumM 

m- 1 Sje^-f^^tL, -?-om6 5 or- 3 5 OroiaSi^^: 1 0 0 t:/ s e c 

If*]® 5 '5:v>Lff*a7<^v^-ftL;6»i:gmB^<^^raa®t'I^L, mJE®*?-T ^ tt-h 
■ Copied from 10572002 on 06ySS9cft)8 04-3097446 
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^-i^ : 2/E 



m^m 9 1 
im^m 1 0 1 

if^:K9 mBf4<^mit:^fei'I^U. -g-^'fbMI-*- t'SrJlfmiil-^NF 
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[0 0 0 1 1 

•^^mffUkMKX I9540~640MP a^^^?:M L/i^-^t |WI^(^7°V;^p°n3SS t 
[0 0 0 2 1 

10 0 0 3 1 

[0 0 0 4 1 

-:P^7-i-^ h^^is^ tX^M^^iZTR I P (T R a n s f o r m a t i o n Indu 

ced Plasticity) ^^i^w.^^ ^ ^ txmmmiiz^mn. im^i^xifm 
i}p\±^^fzTRipm-^^m7^^tixy>:h (Mx.}^, #fF:icmi. 2^m) o 

[0 0 0 5] 

Ly!}^L^£^^h. mm^miib 9 omp amm<nmmu^)^xim^t-:^f-i-^ v<dt 

RlPm^XS 5%^:1^^^mi^Vt^fifznm^n (LDR : |5I#jK<9Jt) ^TT-ir^ 
. 3 7 0-5 4 OMP a(D^mi^m<om^^%^-^zibliZii£^mi^l>^C, Si,Mn^07G 
^=^l£M$-tf5:tttL{f55:lb-f C, S i , M n^Ox^'Sr 3 7 0 - 5 4 OMP a<^!iaiEH 

(7) v^;vi-eii:M-r^ fcTR I pm^in&fzi6i,Z'Z^m^j:n^t-:^T-r^ v ^^ux^ 
^ umm.^ ^z%^ z. t -^^x ^ ^ h ^ f<^m.^.-^'^ ^ o t?feo -r . 27o~34om 
p aWL^^(^^^^T(>^'^t>rLX^>^muiiZ5 4 omp am&^±<^'M^S.MU'tMm-t ^ ^ 

titZflyy^mmXff)^^. I£#^»<^«rti^:tT't±^t<, mmiiS 70-490MPa 
[0 0 0 6] 

<;?A coSA t ^^<7).^ ^ # it^^jJlS t:: T 7° V ;^ p°n <^5tJK =4: FS]± ^ -li- * B H ^ ^ 
[0 0 0 7] 

$ -^^ d h 7&*fi^^M i: ^ * o 
[0 0 0 8] 
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^-v : 2/ 



[0 0 0 9] 

[#t^:S:M 11 2000-169935 

mW:^m 2] #11 2000-169936 -i-<2r^ 
[#^«3 1 #§S¥ 09-278697 "t^Zr^ 
[#K^:fcm4l #ia¥2 0 0 0 - 0 2 8 1 4 1 -^^^^ 

[0 0 10] 

<7)®T>e)-*^^^V^<7)-c^^LT 6 OMP am±<^BH475-'#'btL;5, 370~490MPaj^ 

2|s:§i§^}i, 370-490 MP am<o^m^^^<7)mur-$)^x i>ru y^iz X ^n-f^ 

MXt^^^^Uif^W.^'^ ^ 5 4 0 - 6 4 OMP aB-MU'^MM Lfz^^tW\^<0-fU 

mm * M^-t ^fz^ (o^^\ 

[0 0 1 1 1 

3 7 0 -4 9 OMP aj|Ri9^om7t7'n-lr:^?rit:lgt^i3V^T, Bt^f^BHtt (B#=^tcJ;;g) 
[0 0 12] 

^(O^^. C=0. 01-0. 2%, Si=0. 01-0. 3%, Mn = 0. 1-1. 
5 %. ;6-oS i +Mn^ 1 . 5%. P^O. 1 %> S^O. 0 3 %. A 1 = 0 . 0 0 1- 

0. 1%, N^o. 0 0 5 %. ^^^.-m^^ii'^'^ %W'7\-^^^y\-miiii-h^^^m(omu 

o^-ffic^#a^^7&-^ 3-20 %xm.mti)^ 1 . 5-6 -efe^JtTi* 2 . 5 \>X±.h h^ti)^ 
\z^^Xh^ ^t^mz tc^ffi L. 4r 55: L/i <75-C^ * o 

[0 0 13] 

[0 0 141 

(1) Kfi%J'T. C=0. 01-0. 2%. Si = 0. 01-0. 3%, Mn=0 
. 1-1. 5%. P^O. 1%. S^O. 0 3%> A1=0. 0 0 1-0. 1 %. 0 

. 0 0 5%. nu^^F Q:sLxr7fssm^'-iT^mmi)^h-^£hm<Dmw.x^'ox^ ^(d< 

^75^3-2 0%T'®Sit^^'l. 5 - 6 tr-a^JtT!)* 2 . b \!k±.h^ ^ h^^^^-f ^"l^Wik 
[0 0 15] 

(2) ±|B (1) I^IS«0^75^ ^h\z'^^%\,ZX^ B=0. 0002-0. 002 
%. Cu = 0. 2-1. 2%. Ni=0. 1-0. 6%. Mo = 0. 05-1%. V=0 
. 0 2-0. 2%. Cr = 0. 0 1-0. 1%. (^-ttt 7t {iz:®m±5r-^^-t ^ - 

#m t-f :hm±^^BYimzmf^h Mum mmmw.o 

[0 0 16] 

(3) (1) iTtJi (2) <;0V^-ftL:eiU:®tclBfc<^^^*. ^ibtc. WS%t't:. Ca 
= 0. 0005-0. 005 %> REM= 0. 0005-0. 02%. O-a^Ttti-S 
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[0 0 1 71 

(4) (1) ^:v>L (3) <Dy^^-mi)-i:^i>zmm.<r>mmm^Mmit>^%i)m^iix\^^ 

[0 0 181 

(5) (1) JSrv^L (3) (D\^^-rM^i:^i,z$mo]S.^^m-r^mm^^n^-^^^<^ 

if2 5%m±/6^omi^gc7)JETWl 5 %J'J.TO'H:±JEE=S:A r3«.'?,z^J^iii-tA r3^ 
11"^©^+ 1 0 0 'Ci^J.T<7)Mi^■e^Tm^ A r 3^^*raS*?tA r iMMJ^±<Oia 
gJ^li 1 - 1 5tJ?<^^t> -?-<^f^6 5 OT:- 3 5 0'C<7)zaSj|J=g- 1 0 0"C/ s e c m±<0 
?^*|1iiS-C3 5 0'C*?i<^^aSltSt?}^*PL^^^*c: i:S:#mi:i-^^^mBH'l4JC'g 

[0 0 191 

(6) (5) l::fBiaco^F^ffiMlC|i^L. tt±JE®rj3^jaS=^ A r 3^tl-S?affi+2 5 
[0 0 2 0] 

(7) (5) *7ti± (6) <^v>-rtL>o-i:^i'ia®oiiFBiJEMfrc^L. mYx-^ms-^m 

[0 0 2 1 ] 

(8) (5) 'Srv^L (7) OV^-fttJ&U :^ic|5«(75i^^EEtw|^ L> 3|tffiMfP?-T 
[0 0 2 2 ] 

(9) (5) ^v^L (8) (n>\^^^M\m^Wm,(r>m^^mk. #P>tLf^^M^^=Sr 
[0 0 2 3 ] 

(1 0) (9) tclS«<^S^it:^^t^^t> -^^^fk^za-Si-^i =Sr#m 

[%?g<^?a:^] 

[0 0 2 4] 

;g:^tiB®$tL7t^#-e^)^^LT6 OMP a JiJ.±(^ B HS^tf tL;S, 3 7 0 - 4 9 OMP 
aim<7)5^j^®H(7)#i^^fflv^>?,^ tHJ: 370-490 MP a l&<^?I^SiS<7)il>KT' 
^oT^>7*^XtcJ:^Z>-f<^<^#Ai:^^^^#tt^l!kSt^J: 19540~640MP 

[0 0 2 51 

1 lC^i-^^^Oiin-«:?#mt^>^^iSit7'n-t;^T-^jtL/i2 mmJpcofi^^r^'^L. 



[0 0 2 6 ] 
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( mass% ) 



c 


Si 


Mn 


P 


S 


AI 


N 


0.068 


0.061 


1.22 


0.009 


0.001 


0.034 


0.0029 



[0 0 2 7] 

^mkBumi&^T<D^mi^m^wm\^fzo ^firfKomm^ n ] i s z 2201 

2 2 4 KD^mKViofzo i C:T-B#3?&^B Httl''^nS t JiAX^^^akS^^B H*3&*:^ 
[0 0 2 8] 

0-5 0 oi^o^mr^mm-^fifzmmro. 2mm. 5^1*01/4 1, i/2t\^iin^ 

^a^tL-So =r ■7x7-1' h J: r/||X^@co¥±^5ia#Oi|iJ^-t?**5i«, J I S 

G Q b b 2uwL(oimmm^m^^. ^(DM'm.m.i^^^^fzm.^^^Q m^mi 

mm^Mtz^<Dm^B^(D^m^m=S X 2«J: »9**i>. :z.(DmX ^ d«,= 1 mf^ibtL 

J I s z 2 2 4 4 mEm<^:;^fetir'?-tL'rtLi o.>^J^±iliJ^L-?-o-?-tL-rtL<^:©:'cil 

[0 0 2 91 

±lfi<^:^ftt'TBf?5&mBH:li:^-tS^#a^9'^*5it>'®;SJt«:iS!I^Lfz^^, Ein' 
*B^#«^^75*3 -20 %;0-c)«Jt7&« 1 . 5 ~ 6 B^^mB Hg^S^e 0 M P a m± h ti: 

m.nn-r.m-h-h^j:^x\^^^^t^mz\z.mM.\^fzo ttz. 7^^H^i;^tt^M^-^iti± 

[0 0 3 0] 

i <75 ^ * - X A fi'il^-f L "J) 19 lb ^a^T (i ^5: 5 iJ' n M ^Ig^r «r «:ii'5: ^fe^T- 

^t^m^. ^<DUiknKmnm-mm^-c^mi-^fzib0r^(Duiwjnm^mx^fix\^^ 

[0 0 3 1] 
[0 0 3 2] 

c{±. 0. 0 1 %*^-c{±^^^^b=Sr?Pfij-r'?.<^t^+^'S^^=ffi<^M> 
^'Wti'5&**s<^t:'0. oi%m±fc-t^o t/:. 0. 2%m^^Lx\^^^tm:zm<D 

im^^-^^maL^mii^±^LXLt\^^1]UXm^^it-t^<DX. O. 2%Jil.Ti:i-*o $ 
[0 0 3 31 

Copied from 10572002 on OeMf AS 0^-3 0 9 7 4 4 6 



#M 2003-332013 



^-i;: 5/ 



Si. Mnl±> 3js:^^Hj3V^TM^7G#T-ab^o ^^h%mit A 9 0 MP a )i}.T<Oj& 

^TbK 0. 3%^mK.xmm-t^t.^<Dmmmm'i'?mv^°v::ri-)^^y^y^)^tm-. 

i)<^h(DX. ^<O±m-^0. 3%i:1-^o tfz. M n m^t' S i ^i^^WtLCO^^^jill 
^:iti)m^L^^o "^hK^ Si+Mn«-1. 5 %@&t--2> t SiJSC**]^ < ^ 1" f ^ *n 
[0 0 3 4] 

[0 0 3 5] 

}bm.mx^^o tztzL. $>:hmm<o:r:mmi£''^t-r^m^iio. o o i%J':j.T75sm^ 

Lv>o 

[0 0 3 61 

A 1 ii. mmm.<Dfztbi.zo . 0 0 1 %&.±mM-r^£^m:^^$)^-^^. hc7)_h#^^ 

;^$-^#Z/=t^'fl:$^i:'2><^trM^ U < Ji 0 . 0 6 %mT t -f -^o ^(btc, BHfi^ii:^^ 
■ii;5.7^ca6t'{±0. 0 0 5 %mT*^Mt Lv^o 
[0 0 3 71 

tar^ ^^y)^m^-t^i^^iim^c x-t^ n b h # /&*?t^*-e ^^oxm ii^mm-r ^ 'Z^m 

{i^v^o ttz. N^O. 0 0 5 %®»1-'2) i:B#^^'fl:^*^L< *SOT-0. 0 0 5 %m 

MtL<{± 0. 0 0 3 %^mx$>:ho 
[0 0 3 81 

fj:^m^m.f^in^-r <-t^M^^^^^<7)X'j^^m^Z!B\:^mt}nir:ho fzfzL. 0. 0 0 0 2 
%7!^^-C«i-?-co?^:^^#^/>:*:)tcy|^+:9-T'a^ i?. 0. 0 0 2 %mi^Mi- ^ t ^ y y^lfi-^^ 
feCl^o ioT. Bt^^Jnfi. 0. 0 0 0 2 %JiJ.±, 0. 0 0 2%&.Tt-r^o 
[0 0 3 91 

^hK. 3^a=^##-t^/^*t'C u. Ni. Mo. V. C r(75^ffm5i<k^5 L< fiS^SI 
'fbTC^'^-afTtti-aJ^-h'^T^ljnLT'J) iv^o Tt/iL. -^tL-rtL. 0. 2%. 0. 1% 
, 0. 05%. 0. 02%. 0. 0 l%^mXit^(D^j]^^^^^^t-d^X^^j:\^^o tfz. 
-?-tL-rtL. 1. 2%. 0. 6%. 1%. 0. 2%. 0. l%^m^^iUl^X>i^<Dm^ii 

[0 0 4 01 

'tmt^'^xm^'iti-^Tt^x^^o fzfzL. 0. 0 0 0 5%^mT^i]uuxi>^(Dmw:i)^ 

35: <. CaJSribifO. 0 0 5 REM^:Pj(f0. 0 2 %mmMLX ii ^(D^^iJ^lkm 

■t^(DXCa = 0. 0 0 0 5 -0. 0 0 5%. REM=0. 0 0 0 5 -0. 0 2 %^in-t 
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CLfih^^^^ti-^mizT i . Nb> Zx. Sn. Co^ Zn. W. Mg^^ 

[0 0 4 2] 
[0 0 4 3] 

. 5 ~ 6 -T?«i@Jt;6* 2 . 5^J,±^^^t-A^£^mX'^^o mmkXi,-^\^^B HSii:W^tzib 
Kim^^-^i 3-20 %<7)#:«^^<^|EH-e#tf'^'il75^**o 3 %^mXii^WikX' 

^y-i hiiznLxwmitib^i. b-ex^^'Z^m^^^o 1. 5^mximm^xi>mi^ 

2 . 5 \>X±.X^ ^^h -b^'&mx^ -5. o *° V ^-^^V -7 :n. 7 ^ > ^-^^(^JiaSJt:** 
2. 5mTX'f±®K>a:^z:5|=|<^^#lcJ: iQM'&TSM&T-r'l.o t/c. nr-:J-;v-7 7 h 

ib{i2 5 ;£/miy.T;{>-*Mt Lv^o 
[0 0 4 4] 

[0 0 4 5] 

x-^xii'i^^hfi^o 

[0 0 4 6] 

K^^^xm^)±M^'%^-f ^ w.momm\^ ^ o i4 ^ „ t- ^ ^ *> ^ 

[0 0 4 7] 

7^7ySin^tajgl^ov^Tf±#n^JIJ&{±*v^5i)«. 1 4 0 0 t:JaJ.±T'*«, i:. 
ym.ifi^^\zi3:y):^''St i? ;5«®Ti-^ or% ntnl^Mti l 4 o QT,^mi)^'^t Lv^o * 
1 0 0 or*Mojn^-e}±7>^v^-;wii^ll^^S:^L<*i'fc^/«:*. ^yymu 

< ^j:^-ojmm^. 1 1 o ot:m±**Mt tv^o 

[0 0 4 8 1 

tx(Dmtfz ay a x zjpit±s.m^i>zm.^'^- 1 tz kt^m^^imm-rho m\z:^^m<n> ^ t> 
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m'^s Mns^<Dmmmiii 2 5 ovmm(r>^7-y'mmx-^mm:bm^^> 
tfziis.mu<nmm^^m^j:^^t^j:^o 

[0 0 4 9] 

om^BP (MP a) xmmh {^} y VJ^^y cm^) ^ 0. 0 0 2 5 «0^#=Srp/ci-ii: 
[0 0 5 0] 

ii«mmt*oi^BE7fc(^®?^ffip{iiy.T^o<t^tcifiiE$tL^ ( rmtm] 1991 v o 

1.77 No. 9 pl450 #,¥.) o 
P (MP a) = 5. 6 4 XPoXV/H' 

Po (MP a) : m&lJ 

V iV y h;i//m in) : yX;V»fL?ai: 
H (cm) : yX;v^^69figS6 

[0 0 5 1 ] 

L (iJ >;V/cm2) =V/ (WXv) 
fztzL. 

V (V '7 Y)V/m in) : yX;V»fE?i^l: 

w (cm) : yx;vs7t i9itit?S7&W£MicSf^o-cv^;&iIis 

V ( c m/m in) I il^iS,^ 
[0 0 5 2 ] 

)\^mwb^^mw^^^hj X)v<Dmm)m\^<-^£^m(D7f^^-b''^\:.^fzib. 0. 0 2JiJ« 

[0 0 5 3 ] 

^hhz.. ^±\fi£mk<DmwL^m(Dm.-K^ $Ry:?)n5;s/m(i5;umRy, 1 mm 

\ sampl ing length) 2, 5 mm, 1 n (fp-fiffiS^ : travel 1 
ing length) 12. 5 mm) mTtr* * i t tS-'M i Lv>o CI tLti, Mx.(^^M 
#^^^lS:ft1IK, W^m^^m. 8 4^-virf5m^^^Tv-^iil9^®t/c{im^$fe^ 

[0 0 5 4 1 
[0 0 5 5] 

fz i6 itmrn^Tm^^m Kyj^^4h^m^m^^^x^^'Z^^i}^$>^<D xm^^ t 

ii^l%^mii t< til 5 %@-e{±-7:ii^-f hra^^alfi'L.i-^TMt Lv^5 i^nM^^^ 
i:^5|f t||Zl^i^^^ISJt>&-'#'b^^^v^<7)•^O^I?■^<^JET^{i 1 5 %J':iT 1"^ □ mi^^ 

[0 0 5 6] 
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i±±l>fS.^^TUm (FT) i: A V 3^m.^Mmiii±A r 3^m.^rELm+ 1 0 0 

Ar3=9lO-310X%C + 25X%S i-80 X%Mn e q 

/iifvfL. Mn e q=Mn + C r +C u+Mo +N i /'2 + 1 0 (Nb-0. 02) 

tfzii. Mneq=Mn + Cr+Cu+Mo+Ni/2 + 10 (Nb-0. 02) +1 : 

[0 0 5 7] 

tt±ifEMi^Tiajt (FT) itA T3Mm^um^mx$,^t a + r(D-mms.mt^d: 

Arz^m^U.mX±.t-ri>o ttz. 'fct±tfJE®l?-TM (FT) r3^^,^z&S+ 1 

ifS.mmTUm (FT) {±A r3^^.^'ia^+ 1 0 OViikTbir^o 
[0 0 5 8 ] 

i<z^nmz 6 5 0^-35 ox:<DWLmm'hm^^m (ct) tt?=jr 1 0 or/s e c j^i. 
xLt v^+^^iK ^ ^-ffi ibtL-rgs^^-r^^^n mmm ^ tt^^ 19 -e ^ < . 

m<r>m^i:n^^ti!}^-c^^iiK mT>-r^i,zx^^'ty):im^^^fi'^^b^^^^ 20 or 

[0 0 5 9 ] 

:^x-rS6<Ji:-r* 5 ^'nM75«#ibtL5SjV>7tii>> mMWimii. 3 5 0 t:*?^ i: Ka^l-^o ^ 
^t'»B#??ij^'fktv^^g|*>&^'bl4. 1 5 Ot:J^JlT:0^M^ Lv>o t^c, ^WJS^^TPMii 

±^fi^fztb. 5 0*Cm±75^M* Lv^o 
[0 0 6 01 

[0 0 6 1 ] 

[0 0 6 2] 

[HM^J] 
[0 0 6 3] 

ijiTtc. mmmKx^^mmi-^hi,zm.mir^o 

[0 0 6 4] 

< {4S^I^i%U^ 3E]EMt-^<'ft±tfS®t'l . 2-5. 5mm(7)^&J?ir Lyit^tl^§15lo 
copied from 10572002 on OeBWM « * - 3 0 9 7 4 4 6 



mm 2 0 0 3 -3 3 2 0 1 3 I 9/ 

[0 0 6 51 

tx-(Dmtfzitxisxx/j±±ifs.m'^izw^-tfzits.mum]\^.<^^M'^^ tftj 
^?^NfFb1=^. re 5 o-c-s 5 0 t:t?<7)?%sp^gj ttjj^ipBttze 5 ox:- 3 5 ovou 

[0 0 6 6] 





^t^m^ (.mm ■. ^s%) 


m 


c 


Si 


Mn 


P 


S 


Al 


N 


Si+Mn 




A 


0.071 


0. 06 


1.21 


0. Oil 


0.001 


0.031 


0. 0026 


1.27 




B 


0. 070 


1.02 


0.36 


0. 008 


0. 001 


0. 035 


0. 0041 


1.38 




C 


0. 070 


0.03 


1.26 


0. 012 


0. 001 


0. 015 


0. 0084 


1.29 




D 


0.048 


0. 22 


0. 72 


0. 010 


0.001 


0.033 


0. 0038 


0.94 


Cu:0. 291Ni:0.12% 


E 


0. 074 


0. 07 


1.01 


0.011 


0. 001 


0. 028 


0. 0027 


1.08 


B:0. 0004%, Or :0. 08% 


F 


0. 051 


0.04 


0. 98 


0. 009 


0. 001 


0. 031 


0. 0029 


1.02 


Mo:0.11% 


G 


0.072 


0.05 


1.08 


0.009 


0. 001 


0.016 


0. 0030 


1.13 


V:0.08% 


H 


0. 066 


0. 05 


1.23 


0. 008 


0. 001 


0.024 


0. 0028 


1.28 


REM: 0.0009% 


1 


0.063 


0.04 


1.31 
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